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a succession  of  traceable  surface  evidences  arranged  on  echelon 
in  a manner  similar  in  many  ways  to  the  very  large-scale 
pattern  of  the  multiple  Gulf  Stream  proposed  by  Puglister, 

1952.  from  evidence  obtained  by  Bathythermograph  in  the  upper 
200  m layer. 

At  present  it  Is  difficult  to  understand  how  the 
surface  evidence  obtained  from  the  air  may  be  related  to  the 
meander  structure  such  as  that  observed  from  shipboard 
(Fuglister  and  Wortnlngton,  lf5l).  It  is  quite  possible,  for 
example,  that  the  discontinuities  observed  from  the  airplane 
are  only  superficial  phenomena.  It  is  also  possible,  however, 
that  the  relatively  wide  spacing  between  successive  Bathy- 
thermograph observations  and  successive  crosings  by  ships 
have  led  to  a smoother  representation  of  the  frontal  struc- 
ture than  la  actually  the  case. 

Observation  from  the  airplane  has  also  indicated  a 
fine  structure  which  interrupts  the  continuity  of  the  frontal 
outcrop  at  intervals  from  1/2  to  10  miles ^ When  the  weather 
is  clear  lb  is  possible  to  fly  across  these  individual  ir- 
regularities without  losing  track  of  the  larger-scals  trend. 
Figure  2 shows  some  of  these  smaller  features  as  they  were 
observed  nour  Cape  Hatteras  on  27  February  1953* 

Tne  validity  of  visual  and  radiant  signals  from 
the  sea  surface  as  a means  for  tracing  the  frontal  outcrop 
of  the  Gulf  3tream  is  open  to  some  question.  It  is  knovn. 


for  example,  that  the  steepest  temperature  gradients  at  the 


FIG. 2 


Appearance  of  the  fine  struc- 
ture at  the  frontal  outcrop 
seen  off  Cape  Hatteras  near 
35°00'Nf  75  00!*  on  27  Feb 
1953  from  an  altitude  of  1500 
feet.  View  toward  Northeast. 
Kind  force  3 (approx)  from 
Southwest.  Warm  water  on  the 
right.  Original  exposure  on 
Kodachrome. 


Unusually  marked  change  In 
sea  state  noted  at  the  front- 
al outcrop  on  27  Feb  1953 
near  35cIl5’»»  7l4.°20'W  from 
an  altitude  of  1500  feet. 
View  toward  Northeast.  Wind 
force  about  I4.  from  Southwest. 
Warm  water  on  right,  presum- 
ably moving  with  tho  wind. 
Original  exposure  on  Koda- 
chrome. 


sea  surface  are  usually  found  a few  miles  shoreward  of  the 
steepest  horisontal  gradients  ICO  to  200  m below  the  surface 
in  winter  and  may  be  as  much  as  00  miles  or  more  shoreward  of 
the  deeper  temperature  gradients  in  atanmer.  Therefore,  the 
evidence  of  the  radiation  thermometer  alone  le  probably  moat 
reliable  during  the  winter  months.  Visible  evidence  consists 
of  a number  of  factors  which  include  a change  in  the  water 
color,  a change  In  the  sea  state  due  to  the  horisontal  shear 
of  the  surface  currents,  and  possibly,  accumulations  of  aar- 
gassum  or,  in  calm  weather,  characteristic  patterns  of  surface 
slicks.  Slicks  alone  are  unreliable  indices  of  the  front  but 
when  accompanied  with  a change  in  water  color  it  Is  usually 
found  that  a strong  temperature  gradient  is  also  associated. 

In  rough  weather  the  slicks  are  no  longer  visible  but  the  sea 
state  may  change  abruptly  across  the  frontal  outcrop  (especially 
when  near  force  3)  together  with  a change  of  water  color  and 
temperature.  Therefore,  the  flights  a.'iong  the  front  are 
guided  by  an  association  of  visible  signs  and  evidence  of  an 
abrupt  temperature  change.  l*rom  a study  of  Bathythermograph 
sections  through  Slope  water  It  seems  possible  that  these 
clues  may  remain  useful  from  Cape  Hatterae  eastward  during 
June  and  possibly  early  July  before  surface  heating  destroys 
the  correlation  of  temperature  gradients  with  the  other  phys- 
leal  factors.  A trustworthy  check  has  still  to  be  made  of 
the  relationship  between  the  frontal  outcrop  detected  from 
the  air  uith  that  established  from  shipboard. 
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